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Adsorption of cold agglutinins with rabbit red 
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Cold-reactive autoagglutinins may mask the presence of 
underlying clinically significant alloantibodies. Adsorption 
with rabbit red blood cells (RBCs) or stroma can remove cold 
autoagglutinins found in the patient’s plasma/serum that are 
directed towards antigens expressed on the surface of rabbit 
RBCs. By removing these cold autoagglutinins, it is then possible 
to determine whether any underlying alloantibody reactivity is 
present. Although this method may also unintentionally adsorb 
alloantibodies directed towards antigens found on rabbit RBCs, 
it is still a widely used and convenient method to remove cold 
autoagglutinins. Immunohematology 2018;34:46–48.
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Principle
Cold-reactive autoagglutinins may mask the presence of 
underlying clinically significant alloantibodies. Most antigens 
detected by cold autoagglutinins are often of high prevalence 
(e.g., I, H, IH); therefore, most reagent red blood cells (RBCs) 
tested with the patient’s plasma/serum are often reactive, 
making alloantibody detection and identification difficult. 
Autoagglutinins may have a wide thermal range, and even if the 
cold agglutinin itself is not reactive at warmer temperatures, it 
may still interfere with laboratory tests performed at 37°C or 
at the antiglobulin phase of testing. Agglutinates that form at 
lower temperatures may not dissociate, although the testing 
is performed at warmer temperatures. These agglutinates 
are said to “carry over” into the testing performed at 37°C, 
which may mask any true reactivity resulting from IgG class 
alloantibodies. It has been demonstrated that rabbit RBCs and 
rabbit RBC stroma will readily adsorb autoagglutinins directed 
at carbohydrate antigens such as I and IH.1 Adsorption with 
rabbit RBCs or stroma can remove cold autoagglutinins found 
in the patient’s plasma or serum that are directed towards 
antigens expressed on the surface of rabbit RBCs. By removing 
these cold autoagglutinins, it is then possible to determine 
whether any underlying alloantibody reactivity is present.
Indications
Cold autoagglutinin reactivity may carry over into 
testing performed at 37°C, where it has the potential to mask 
underlying alloantibody reactivity. There are multiple methods 
that can remove this interfering reactivity. The most reliable 
method would be cold autologous adsorption. This method 
Reagents/Supplies
Reagents Supplies and Equipment
• Formalin-fixed rabbit RBCs
• RESt
• Pipettes
• Test tubes (10 × 75 and  
16 × 100 mm)
• Calibrated centrifuge
• Ice-slush bath
• Test serum or plasma
RBCs = red blood cells; RESt = rabbit erythrocyte stroma.2
Procedural Steps
Adsorption with rabbit 
RBCs
• Mix patient plasma/serum with formalin-
fixed rabbit RBCs.
• Incubate the mixture.
• Centrifuge the mixture.
• Remove plasma/serum.
• Test adsorbed plasma/serum.
• Repeat if needed.
Adsorption with RESt • Centrifuge the vial of stroma.
• Aspirate the supernatant.
• Add plasma/serum to the stroma.
• Agitate the mixture.
• Incubate the mixture.
• Centrifuge the mixture.
• Remove plasma/serum.
• Test adsorbed plasma/serum.
• Repeat one time if needed, as per the 
manufacturer’s directions.
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would carry the least amount of risk of missing an underlying 
alloantibody. When the patient has been recently transfused 
(within 90 days), however, or if there is not a large enough 
quantity of the patient’s autologous RBCs, cold autoadsorption 
cannot be used. Allogeneic adsorptions would be an option in 
that instance. Both autologous and allogeneic adsorptions may 
be time-consuming processes, since adsorbing cells need to 
be washed and enzyme-treated for maximum effectiveness, 
and, if the cold autoagglutinin is strongly reactive, multiple 
adsorptions may be necessary. It should be noted that 
alloadsorptions have the potential to adsorb clinically 
significant alloantibodies directed toward high-prevalence 
antigens, which adds risk to the patient.
The prewarm method may also be used to address 
interfering cold agglutinin reactivity. This method should be 
used with caution, however, since it may weaken or completely 
diminish reactivity of potentially clinically significant antibody 
specificities that are reactive at 37°C.3
Rabbit RBCs and RBC stroma have demonstrated the 
ability to adsorb cold agglutinins (anti-I, anti-H, and anti-
IH), generally without reducing the reactivity of underlying 
alloantibodies.4 Although this method may also unintentionally 
adsorb alloantibodies directed towards antigens found on 
rabbit RBCs, it is still a widely used and convenient method to 
remove cold autoagglutinins.5
Procedure
Using formalin-fixed rabbit RBCs, mix 2 mL of the packed 
rabbit RBCs with 1 mL plasma/serum in a 16 × 100 mm test 
tube. Incubate the mixture in an ice-slush bath with a temp-
erature of 1–4°C for 30–60 minutes, mixing occasionally. After 
incubation, centrifuge at 1000g (Serofuge at 3400 rpm) for 5 
minutes, and then transfer the serum to a clean test tube. The 
adsorbed serum should be tested at room temperature (18–
30°C) or 36–38°C (depending on the original phase of testing 
with observed reactivity) to determine whether all the carry-
over reactivity of the cold autoagglutinin has been removed. 
Negative reactions would indicate successful adsorption. If 
the adsorption was unsuccessful and the cold autoagglutinin 
persists, the adsorption process can be repeated. If the 
adsorption is complete, the plasma/serum is now ready for use 
in antibody detection or identification tests.6
Cold agglutinin reactivity may also be adsorbed using 
rabbit erythrocyte stroma (RESt, Immucor, Norcross, GA). 
Begin by labeling an adsorption vial containing the rabbit 
RBC stroma for each test sample to be adsorbed. Centrifuge 
the adsorption vial(s) for a minimum of 2 minutes or until the 
stroma is well packed. It is important to ensure that the vial 
is properly balanced during centrifugation, and the centrifuge 
brake should not be used during deceleration to prevent the 
disruption of the packed stroma. Carefully and completely 
aspirate the supernatant from the vial, and add 1 mL of the 
plasma/serum to be adsorbed to the packed stroma. Failure 
to remove all the supernatant will result in the dilution of the 
adsorbed serum and the consequent dilution of the underlying 
antibody. Place a stopper in the vial and mix well; mixing can 
be done using a vortex mixer or by vigorous manual agitation. 
Incubate the vial in an ice-slush bath with a temperature 
of 1–4°C for 15–60 minutes, mixing occasionally. After 
incubation, centrifuge the adsorption vial for a minimum of 2 
minutes or until the stroma is well packed. Again, it is important 
to ensure the vial is properly balanced during centrifugation, 
and the centrifuge brake should not be used during 
deceleration to prevent the disruption of the packed stroma. 
Transfer the adsorbed plasma/serum to a clean test tube. The 
adsorbed plasma/serum should be tested at room temperature 
(18–30°C) or 36–38°C (depending on the original phase of 
testing with observed reactivity) to determine if all the carry-
over reactivity of the cold autoagglutinin has been removed. 
Negative reactions would indicate successful adsorption. If 
the adsorption was unsuccessful and the cold autoagglutinin 
persists, the adsorption process can be repeated one additional 
time using a new vial of stroma. If the adsorption is complete, 
the plasma/serum is now ready for use in antibody detection 
or identification tests.2,6
Limitations
It is possible that a strong cold agglutinin will not be 
completely adsorbed by this process. According to the 
manufacturer’s directions, adsorptions using rabbit RBC 
stroma should be limited to a maximum of two so as to not 
dilute weakly reactive antibodies. In this instance, other 
methods, such as cold adsorptions, may be preferred.2,6 
Adsorptions may carry the same risk of dilution. For this 
reason, it is recommended that each facility validate the 
maximum number of adsorptions allowed.
Rabbit RBCs/stroma share antigenic determinants with 
the B antigen, H-related antigens, and P system antigens.2,6 It 
is likely that antibodies directed toward these antigens would 
be adsorbed by the rabbit RBCs/stroma. Studies have 
also shown that these reagents may variably adsorb IgM 
alloantibodies.7 For these reasons, the rabbit RBC/stroma-
Adsorption using rabbit RBCs
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adsorbed plasma/serum should not be used for testing 
performed at immediate spin, for ABO reverse typing, or for 
compatibility testing. Moreover, some alloantibodies, such as 
anti-D, anti-E, and anti-Leb have been shown to be reduced in 
titer strength or even completely adsorbed by these methods.8
Rabbit erythrocytes readily activate the alternative 
pathway of complement in human serum; therefore, the 
complement present in a serum sample may be inactivated 
when adsorbed with the reagent.9,10 Any antibodies that only 
demonstrate indirectly via the complement they activate 
may be missed when the adsorbed serum is used in serologic 
testing. Because most laboratories use plasma and/or anti-IgG 
exclusively for indirect antiglobulin testing, these antibodies 
that demonstrate indirectly via the complement they activate 
would be missed in any routine testing.
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If you are planning a state meeting and would like copies of 
Immunohematology for distribution, please send a request, 
4 months in advance, to immuno@redcross.org.
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